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Claims: / /
L A method for co-detecting Hepatitis C Virus (HCV) RNA>d

Human Immunodeficiency Virus (HTV) RNA in a biological sample, said/ethod

comprising: /
(A) performing a reverse transcription reaction/ using RNA

derived from said sample as a template and at least one reversePrescription primer

that will prime reverse transcription of DNA from HCV RNA and at least one

reverse transcription primer that will prime reverse transection ofDNA from HIV

RNA to produce reverse transcription products comprising (a) HCV-specific reverse

transcription products, (b) HIV-specific reversyrinscription products, or (c) a

combination of (a) and (b); /
(B) amplifying said revepsitranscription products using one or

more pairs of oligonucleotide primers specific for the 5' noncoding region ofHCV

and one or more pairs of oligopeptide primers specific for HIV to produce

amplification products comprising
7

(a) HCV-specific amplification products, <b)

HIV-specific amplification pro/cts, or (c) a combination of (a) and (b);

wherefo each of said pairs of oligonucleotide primers specific

for HCV comprises: /
forward primer

5'-

GGGAGAGCCAjA^jTGGTCTGCGGAA-3' (C131F25) <SEQ ID NO. 1>, and

(u) reverse primer
5'-

rCGCAAGCACCCTATCA-3' (C294R25) <SEQ ID NO. 2>;

wherein each of the pairs of oligonucleotide primers specific

for HTs/l comprises a forward primer with the sequence.

5--CTGCTTAAGCCTCAATAAAGCTTGCCTTGA-3
1

(J^TR4) <SEQ ID NO. 3>, and a reverse primer specific for HIV-1 selected from

/the group consisting of:
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(1)
5-GGGTCTGAGGGATCTCTAGTTACC AGA<K-

3' (JBLTR6) <SEQ ID NO. 4>, and /
(2)

S'-TGTTCGGGCGCCACTGCTAGAGA^y

(JBLTR8) <SEQ ID NO. 5>, /
wherein each of the pairs of oligonucleotide primers specific

for HIV-2 comprises a forward primer with/the sequence 5'-

GGGAGGTTCTCTCCAGCACTAGCA-3' (2LTRe) <^Q ID NO. 6>, and a

reverse primer specific for HIV-2 wjtf the sequence 5'-

GCGACTAGGAGAGATGGGAACACACA-3' (2J/TR-R1) <SEQ ID NO. 7>; and

(C) detecting said amplification products;

wherein detection of/HCV-specific amplification products

indicates the presence of HCV RNA ir/aid sample, detection of HTV-specific

amplification products indicates the p«4ice of HTV RNA in said sample, and the

detection of HCV-specific amplification products and HIV-specific amplification

products indicates the presence ofHCV RNA and HTV RNA in said sample.

2. A method as defined in claim _1, wherein said reverse

transcription reaction is^performed using random oligonucleotide primers.

3./A method as defined in claim 1, wherein said reverse

transcription reason is performed using one or more oligonucleotide primers

having sequent corresponding to sequences in HCV RNA and one or more

oligopeptide primers having sequences corresponding to sequences in HIV RNA

/ 4. A method as defined in claim 1 , wherein said amplifying is

performed by a method selected from the grouT^nsisting of polymerase chain

reaction, ligase chain reaction, strand displacement amplification, nucleic acid single

p4e amplification, and transcription mediated amplification.
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5. A method as defined in claim 1, wherein said deleting

comprises visualizing said amplification products by gel electrophoresis.

6. A method as defined in claim 1, wherein said detecting

comprises capturing said amplification products onTsolid suppo/containing (a)

one or more HCV-specific oligonucleotide probes, (b) one or/more HIV-specific

oligonucleotide probes, or (c) a combination of (a) and and quantifying said

captured products using a colorimetric assay.

7. A method as defined in claj^J), wherein said HCV-specific

probe consists of 5vCCTTTCGCGACCCAACAcWcGGCT-3' (C252-27-PRB)

<SEQ ID NO. 12> and said HIV-specific probe is selected from the group consisting

of:

(a) 5-CAACAGACGGGCACACACTACT-3
1 (JBLTRpr3)

<SEQIDNO. 13>; /
(b) 5 -GAACA/gATGGGCACACACTGCTO

1 (JBLTRpr4)

<SEQ ID NO. 16>; and /

(c) / 5'-CCACGCTTGCTTGCTTAAAGACCTC-3'

/(2LTRprl) /

<SEQIDNO. 14>.

A method as defined in claim 1 , wherein said sample is

selected fron/the group consisting of blood, serum, plasma, urine, saliva, and

cerebrospinal fluid.

9. A method as defined in clajml, wherein said co-detecting is

simultaneous.

210
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10^ A method for co-amplifying Hepatitis C Virus (HCV)

and Human Immunodeficiency Virus (HIV) DNA, said method comprising^

(A) performing a polymerase chain reaction on a DNA sampj^uspected

to contain HCV DNA, HIV DNA, or a combination ofHCV DNA^and HIV DNA,

using one or more pairs of oligonucleotide primers specific for/the 5' noncoding

region ofHCV and one or more pairs of oligonucleotide primer/specific for HIV to

produce amplification products comprising (a) HCV-specific/mplification products,

(b) HIV-specific amplification products, or (c) a combination of (a) and (b);

wherein each of said pairs of oligonucleotide primers specific

for HCV comprises:

(i) forward primer 5'-GGGAG^uCCATAGTGGTCTGCGGAA-3'

(C 1 3 1F25) <SEQ ID NO. 1>, and /
(ii) reverse primer 5^CG^GGCACTCGCAAGCACCCTATCA-3'

(C294R25) <SEQ ID NO. 2>; /
wherein each of the pairs of oligonucleotide primers specific

for HIV-1 comprises a forward pruner with the sequence.

5LCTGCITAAGCCTCAATAAAGCTTGCCTTGA-3
1

(JBLTR4) <SEQ ID NO. 3>y4d a reverse primer specific for HTV-1 selected from

the group consisting of: /

(l/ 5'-GGGTCTGAGGGATCTCTAGTTACC AGAGT-

3' (JBLTR6) <SEQ n?NO. 4>, and

/ (2) S-TGTTCGGGCGCCACTGCTAGAGA-3

'

(JBLTR8) <SEO/lD NO. 5>; and

/ wherein each of the pairs of oligonucleotide primers specific

for liiv/ comprises a forward primer with the sequence 5'-

GGGAgZtCTCTCCAGCACTAGCA-3' (2LTRe) <SEQ ID NO. 6>, and a

reverse/ primer specific for HIV-2 with the sequence 5'-

GCGACTAGGAGAGATGGGAACACACA-3' (2LTR-R1) <SEQ ID NO. 7>.

10
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11. A method as defined in claimJO, further comprising

(B) detecting said amplification products, /
wherein detection of HCV-specific amplication products

indicates the presence of HCV DNA in said sample, deterfkm of HIV-specific

amplification products indicates the presence of HIV DNA^n said sample, and the

detection of HCV-specific amplification products anytlV-specific amplification

products indicates the presence ofHCV DNA and Hl/DNA in said sample.

12. A method as defined i/ claim, 11, wherein said detecting

comprises visualizing said amplification products by gel electrophoresis.

13. A method as denned in daim.ll, wherein said detecting

comprises capturing said amplifica4n products on a solid support containing (a)

one or more HCV-specific oligonucleotide probes, (b) one or more HIV-specrfic

oligonucleotide probes, or d> * combination of (a) and (b) and quantifying said

captured products using a^olorimetric assay.

14 A method as defined in daim 13, wherein said HCV-specific

probe consists of5/cCTTTCGCGACCCAACACTACTCGGCT-3'
(C252-27-PRB)

<SEQ ID NO. \/> and said HIV-specific probe is selected from the group consisting

of: /
/ (a)

5--CAACAGACGGGCACACACTACT-3'

(JBLTRptt) <SEQ ID NO. 13>;

/ (b)
5'-GAACAGATGGGCACACACTGCT-3'

(JBI/rRpr4) <SEQ ID NO. 16>; and

/ (C) 5'-CCACGCTTGCTTGCTtAAAGACCTC-3'

/zLTRprl) <SEQ ID NO. 14>.

210/
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15.

simultaneous.

16.

A method as defined in clainij^herein said co-amplifyjflg is

A method for co-detecting Hepatitis C Viru^HCV) RNA and

Human Immunodeficiency Virus (HIV) RNA in a biologica^mple, said method

comprising: /
(A) performing a reverse transcription reaction using RNA

derived from said sample and internal positive control (IPC) RNA as a template, at

least one reverse transcription primer that will/ime reverse transcription of DNA

from IPC RNA, at least one reverse transection primer that will prime reverse

transcription ofDNA from HCV RNA, a/at least one reverse transcription primer

that will prime reverse transcription/DNA from HIV RNA to produce reverse

transcription products comprising/) IPC-specific reverse transcription products

and (b) HCV-specific reverse/ranscription products, (c) HTV-specific reverse

transcription products, or (d)/y combination of any ofthe foregoing;

(B) amplifying said reverse-transcription products using one or

more pairs of oligonZeotide primers specific for IPC, one or more pairs of

oligonucleotide prim4 specific for the 5' noncoding region of HCV, and one or

more pairs of oligonucleotide primers specific for HIV to produce amplification

products com/ising (a) IPC-specific amplification products (b) IPC-specific

amplificatio/products and HCV-specific amplification products, (c) IPC-specific

amplified products and HIV-specific amplification products, or (d) a

combination of any ofthe foregoing;

wherein each of said pairs of oligonucleotide primers specific for IPC

comprises:

/ (1) forward Primer

CGCCAGCGTGGACCATCAAGTAGTAA-3
1 (IPCF1) <SEQ ID NO. 8>, and

10
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(2) reverse
primer

~

CACGATCCTGGAGCAGACACTGAAGA-3' (IPCR1) <SEQ ID NO. 9*/
wherein each of said pairs of oligonucleotide primers^ecific for

HCV comprises. /
(j)

forward primer 5-

GGGAGAGCCATAGTGGTCTGCGGAA-3 ' (C131F25)WlD NO. 10>, and

(ii) reverse /primer 5'-

CGGGGCACTCGCAAGCACCCTATCA-3' (C294R2^SEQ ID NO. 11>; and

wherein each of the pairs of oligonucleotide primers specific for

H1V-1 comprises a forward primer with the sequence:

5^CTGCTTAAGCCTOAATAAAGCTTGCCTTGA-3'

(JBLTR4) <SEQ ID NO. 3>, and a revers/primer specific for fflV-1 selected from

the group consisting of: /
(1)

5'-GGOTCTGAGGGATCTCTAGTTACC AGAGT-

3' (JBLTR6) <SEQ ID NO. 4>, and

(2)
S^rGXTCGGGCGCCACTGCTAGAGA-S'

(JBLTR8) <SEQ ID NO. 5y,

wherein each of the pairs of oligonucleotide primers specific

for fflV-2 comp/ses a forward primer with the sequence 5'-

GGGAGGTTCTCT6CAGCACTAGCA-3' (2LTRe) <SEQ ID NO. 6>, and a

reverse prim/ specific for HTV-2 with the sequence 5'-

GCGACTAG/UgAGATGGGAACACACA-3' (2LTR-R1) <SEQ ID NO. 7>; and

/ (C) detecting said amplification products

/ wherein detection of IPC-specific amplification products

indic/s the presence of IPC RNA in said sample, detection of HCV-specific

animation products indicates the presence ofHCV RNA in said sample, detection

JfflV-specific amplification products indicates the presence of HIV RNA m said

/sample, and the detection of HCV-specific amplification products and HIV-specific
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amplification products indicates the presence of HCV RNA and HTV RNA iyald

sample.

17. A method as defined in dajmje,, wherein/aid reverse

transcription reaction is performed using random oligonucleotidefriers.

18. A method as defined in claim 16/ vherein said reverse

transcription reaction is performed using one or mo/ oligonucleotide primers

having sequences corresponding to sequences i/ IPC RNA, one or more

oligonucleotide primers having sequences corresp/ding to sequences in HCV RNA

and one or more oligonucleotide primers/ving sequences corresponding to

sequences in HIV RNA.

19. A method as defined in claim 16, wherein said amplifying is

performed by a method selected/from the group consisting of polymerase chain

reaction, ligase chain reaction/rand displacement amplification, and transcription

mediated amplification.

20. A/method as defined in cl*mJ6, wherein said detecting

comprises visualizm/said amplification products by gel electrophoresis.

A method as defined in claim 16, wherein said detecting

comprises capCing said amplification products oil solid support containing (a)

one or mle IPC-specific oligonucleotide probes, (b) one or more HCV-speofic

oligonuZotide probes, (c) one or more HIV-specific oligonucleotide probes, or (d)

a corZnation of any of (a), (b), and (c) and quantifying said captured products

using a colorimetric assay.

210
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22. A method as defined in cjaim-21, wherein said IPC-sp^cific

probe consists of S'-CTGCGTTAGACCGAGAACTGTGGATAAAGG-S^EQ ID

NO. 17>, said HCV-specific probe consists /of 5'-

CCTTTCGCGACCCAACACTACTCGGCT-3
1 (C252-27-PRB) <SE^ID NO. 12>

and said fflV-specific probe is selected from the group consisting

(a) 5'-CAACAGACGGGCACACA9/aCT-3'

(JBLTRpr3) <SEQ ID NO. 13>;

(b) 5'-GAACAGATGGGCAC/CACTGCT-3'

(JBLTRpr4) <SEQ ID NO. 16>; and

(c) 5'-CCACGCTTGCTJGCTTAAAGACCTC-3

'

(2LTRprl) <SEQ ID NO. 14>.

15

23. A method as defined in claim 16, wherein said sample is

selected from the group consisting/i blood, serum, plasma, urine, saliva, and

cerebrospinal fluid.

20

25

A method as defined in claim 16, wherein said co-detecting is

simultaneous.

25. / A method for co-amplifying Internal Positive Control (IPC)

DNA, Hepatitis (/virus (HCV) DNA, and Human Immunodeficiency Virus (HIV)

DNA, said method comprising:

(A) performing a polymerase chain reaction on a DNA sample

containin/lPC DNA and suspected to contain HCV DNA, HIV DNA, or any

combination of any of the foregoing, using one or more pairs of oligonucleotide

printers specific for IPC, one or more pairs of oligonucleotide primers specific for

Z5' noncoding region of HCV, and one or more pairs of oligonucleotide primers

Specific for HTV to produce amplification products comprising (a) IPC amplification

CDS-210
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cts,

products, (b) IPC amplification products and HCV-specific amplification pro

(c) IPC amplification products and fflV-specific amplification products^ (d) a

combination of any of (a), (b), and (c); /
wherein each of said pairs of oligonucleotide primerypecific for IPC

comprises: /
(i) forward primer /

CGCCAGCGTGGACCATCAAGTAGTAA-3' (IPCF1) <?EQ ID NO 8>, and

(u) reverse primer

CACGATCCTGGAGCAGACACTGAAGA-3' (IPC4U) <SEQ ID NO. 9>,

wherein each of said pair^of oligonucleotide primers specific

for HCV comprises: /
(i) forward primer 5'-Gg6aGAGCCATAGTGGTCTGCGGAA-3'

(C13 1F25) <SEQ ID NO. 10>, and /
(ii) reverse

primer/D'-CGGGGCACTCGCAAGCACCCTATCA-3'

(C294R25) <SEQ ID NO. 1 1>; ancl

wherem4ch of the pairs of oligonucleotide primers specific

for HTV-1 comprises a forward primer with the sequence:

5VCTGCTTAAGCCTCAATAAAGCTTGCCTTGA-3
1

(3BLTR4) <SEQ ID>A 3>, and a reverse primer specific for fflV-1 selected from

the group consisting of:

(1)
5--GGGTCTGAGGGATCTCTAGTTACC AGAGT-

3
1 (JBLTR6)^EQ ID NO. 4>, and

(2)
5'-TGTTCGGGCGCCACTGCTAGAGA-3'

/

/

(JBLTR$ <SEQ ID NO. 5>,

/ wherein each of the pairs of oligonucleotide primers specific

for/fflV-2 comprises a forward primer with the sequence 5'-

^GGAGGTTCTCTCCAGCACTAGCA-3' (2LTRe) <SEQ ID NO. 6>, and a
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reverse primer specific for HIV-2 with the sequence / 5'-

GCGACTAGGAGAGATGGGAACACACA-3' (2LTR-R1) <SEQ ID NO. />.

26. A method as defined in claim 10, further composing:

(B) detecting said amplification products,

wherein detection of IPC-specific amplification pro/ucts indicates the

presence of IPC DNA in said sample, detection of HCVspecific amplification

products indicates the presence of HCV DNA in said sample, detection of HIV-

specific amplification products indicates the presencê HTV DNA in said sample,

and the detection of HCV-specific amplification
7

products and HIV-specific

amplification products indicates the presence of/cv DNA and HIV DNA in sa,d

sample.

27. A method as defined in claim 26, wherein said detecting

comprises visualizing said amplificati/products by gel electrophoresis.

28. A metho/as defined in daimj>6, wherein said detecting

comprises capturing said amotion products on a solid support containing (a)

one or more IPC-specific^ligonucleotide probes, (b) one or more HCV-specific

oligonucleotide pnWc) one or more HIV-specific oligonucleotide probes, or (d)

any combination of/any of the foregoing and quantifying said captured products

using a colorimetric assay.

/ 29 A method as defined in clahn28, wherein said IPC-specific

probe conits of 5'-CTGCGTTAGACCGAGAACTGTGGAT
AAAGG-3 '

<SEQ ID

NO / 17> said HCV-specific probe consists of 5
1-

CC/TTCGCGACCCAACACTACTCGGCT-3- (C252-27-PRB) <SEQ ID NO. 12>

Zsaid HIV-specific probe is selected from the group consisting of:

CDS-210
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(a)
5'-CAACAGACGGGCACACACTACT-3'

(JBLTRpr3) <SEQ ID NO. 13>; /
(b) 5'-GAACAGATGGGCACACACTGC^3'

(3BLTRpr4) <SEQ ID NO. 16>; and /
(c)

S'-CCACGCTTGCTTGCTTAAAGACCTC-S
1

(2LTRprl) <SEQ ID NO. 14> /
/

30. A method as defined in dahn^ wherein said co-amplifying

is simultaneous.

3L A kit for co-detectin/ HCV RNA and fflV RNA in a

biological sample, said kit comprising.

(a) a pair of oligonucleotide primers specific for the 5' noncoding

region ofHCV comprising: /

(i) / forward primer
5'-

GGGAGAGCCATAGTGGT^GCGGAA-3'(C131F25)<SEQIDNO. 10>, and

(ii) / reverse primer
5'-

CGGGGCACTCGCAA^CACCCTATCA-3' (C294R25) <SEQ ID NO. 1 1>; and

(b) /oligonucleotide primers specific for fflV-1 which comprise a

forward primer witttthe sequence.

/ 5.CTGCTTAAGCCTCAATAAAGCTTGCCTTGA-3'

(JBLTR4) <SEQ ID NO. 3>, and a reverse primer specific for fflV-1 selected from

the group consisting of:

/ (1)
5'-GGGTCTGAGGGATCTCTAGTTACC AGAGT-

3* (JBLTR6) <SEQ ID NO. 4>, and

/ (2)
5-TGTTCGGGCGCCACTGCTAGAGA-3'

<TOLTR8) <SEQ ID NO. 5>,and a pair of oligonucleotide primers specific for HIV-

2 which comprise a forward primer with the sequence 5'-
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GGGAGGTTCTCTCCAGCACTAGCA-3 ' (2LTRe) <SEQ ID NO. 6>, and/a

reverse primer specific for fflV-2 with the sequence: 5 '"

GCGACTAGGAGAGATGGGAACACACA-3' (2LTR-R1)

<SEQIDNO. 7>.

32. A kit as defined in claim 31, furthey/mprising a pair of

oligonucleotide primers specific for IPC, wherein saldXair of oligonucleotide

primers specific for IPC comprises /forward primer 5'-

CGCCAGCGTGGACCATCAAGTAGTAA-3 ' (ffi£*l) <SEQ ID NO. 8> and

reverse primer 5*-CACGATCCTGGAGCAGAGACTGAAGA-3 '
(IPCR1) <SEQ ID

NO. 9>.

probes.

probes.

33 A kit as defined^ claim 31, further comprising one or more

/
^

t

/

34. A kit/s defined in claim 32, further comprising one or more

/

35 /a kit as defined in claim 33, wherein said probes are selected

from the grour/consisting of 5'-CCTTOGACCCAACACTACTCGGCT-3'

(C252-27W<SEQ ID NO. 12>, 5'-CAACAGACGGGCACACACTACT-3'

(JBLTRprt/

<SEQIT>4> 13> 5'-GAACAGATGGGCACACACTGCT-3' (JBLTRPr4)

<SE0A> NO. 16>, and 5'-CCACGCTTGCTTGCTTAAAGACCTC-3
1 (2LTRprl)

<SEQ ID NO. 14>.

36 A kit as defined in claimjd, wherein said IPC-specific probe

consists of 5'-CTGCGTTAGACCGAGAACTGTGGATAAAGG-3'
(IPC1P) <SEQ

CDS-210
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of
ID NO 17> said HCV-specific probe consists

CCTTTCGCGACCCAACACTACTCGGCT-3' (C252-27-PRB) <SEQ ID N^12>,

and said HIV-specific probe is selected from the group consisting of:

(a)
5-CAACAGACGGGCACACACTACT-

(JBLTRpr3) <SEQ ID NO 13>; /
(b) 5'-GAACAGATGGGCACACACJ0CT-3'

(JBLTRpr4) <SEQ ID NO. 16>; and /
(c) 5'-ccacgx:ttgcttgct^aaagacctc-3'

(2LTRprl) <SEQ ID NO. 14>. ^
37^ A kit for co-amplifying I^V DNA and fflV DNA in a DNA

sample, said kit comprising: /
(a) a pair of oligonucle/ide primers specific for the 5' noncodmg

region ofHCV comprising. f
(i) / forward primer

5'-

GGGAGAGCCATAGTGGTCT^CGGAA-3 (C13 1F25) <SEQ ID NO. 10> and

(ii) / reverse primer
5'-

CGGGGCACTCGCAAGGACCCTATCA-3' (C294R25) <SEQ ID NO. 1 1>;

(b) oligonucleotide primers specific for fflV-1 which compnse a

/

forward primer with the sequence:

/ 5-CTGCTTAAGCCTCAATAAAGCTTGCCTTGA-3
1

(JBLTR4) <Se4
/

ID NO. 3>, and a reverse primer specific for fflV-1 selected from

the group consisting of:

/ (1)
5--GGGTCTGAGGGATCTCTAGTTACC AGAGT-

3' (JBJ/TR6) <SEQ ID NO. 4>, and

/
(2)

5-.TGTTCGGGCGCCACTGCTAGAGA-3'

(J6LTR8) <SEQ ID NO. 5>,and a pair of oligonucleotide primers specific for HTV-

h which comprise a forward primer with the sequence 5'-
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GGGAGGTTCTCTCCAGCACTAGCA-3 ' (2LTRe) <SEQ ID NO. 6>, and/a

reverse primer specific for HIV-2 with the sequence: 5 '-

GCGACTAGGAGAGATGGGAACACACA-3' (2LTR-R1)

<SEQ IDNO. 7>.

38 A kit as defined in claim 37, farther comprising a pair of

oligonucleotide primers specific for IPC, wherein said pa/of oligonucleotide

primers specific for IPC comprises forward primer 5-

CGCCAGCGTGGACCATCAAGTAGTAA-3- (TPCFl^SEQ ID NO. 8> and

reverse primer 5'-CACGATCCTGGAGCAGACACTGAAGA-3'
(IPCR1) <SEQ ID

NO. 9>. /

39. A kit as defined in da<m 37, further comprising one or more

probes. /

40. A kit as defined in claim 38, farther comprising one or more

probes. / —-

41 A kiVas defined in claim 39, wherein said probes are selected

from the group consJng of
S.-CCTT^GACCCAACACTACTCGOCT-r

(C252-27-PRB) <SeJiD NO. 12>, 5'-CAACAGACGGGCACACACTACT-3

(JBLTRpr3) //

<SEOIDNO /> 5 -GAACAGATGGGCACACACTGCT-3'
(JBLTRpr4)

<SEQ ID N/l6>, and 5'-CCACGCTTGCTTGCTTAAAGACCTC-3' (2LTRprl)

<SEQ IMO. 14>.

/ 42 A kit as defined in daimJlO, wherein said IPC-specific probe

c/sists of
5--CTGCGTTAGACCGAGAACTGTGGATAAAGG-3' (IPC1P) <SEQ
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S.s

ID NO 17>, said HCV-specific probe consists of,

CCTTTCGCGACCCAACACTACTCGGCT-3' (C252-27-PRB)JSEO^TNO 12>,

and said HIV-specific probe is selected from the group consjsjjn^:

(a)
5'-CAACAGACGGGCAGACACTACT-3'

(JBLTRpr3)

<SEQIDNO. 13>;

(b)
S'-GAACAGATGGGCACACACTGCT-S'

(JBLTRpr4)

<SEQIDNO. 16>;;
'

(c)
5MXACGCTTGCTTGCTTAAAGACCTC-3'

(2LTRprJ

<SE0K>NO. 14>.

CDS-210


